Nasal vasoconstriction and decongestant effects of nitric oxide synthase inhibition in the pig.
The effects of systemic administration of the nitric oxide synthase inhibitor N omega-nitro-L-arginine on the vasculature of the pig nasal mucosa were compared with the effects of alpha-adrenoceptor agonists and of sympathetic nerve stimulation. A novel in vivo pig model was used in which standard measurements of nasal mucosal blood flow were complemented with measurements of nasal cavity volume using an acoustic rhinometer. The vasodilatory effects of capsaicin, substance P. acetylcholine, vasoactive intestinal polypeptide and nitroprusside, before and after nitric oxide synthase inhibition, were also investigated. N omega-nitro-L-arginine evoked a marked, slowly developing, long-lasting reduction in nasal vascular conductance with a parallel increase in nasal cavity volume (by approximately 30%) comparable in magnitude with the response upon alpha-adrenoceptor stimulation. L-Arginine partly reversed the N omega-nitro-L-arginine-evoked vasoconstriction, although nasal cavity volume was unaffected. Nasal vasodilation and decrease in nasal cavity volume resulting from capsaicin-evoked activation of sensory nerves were unaltered after administration of N omega-nitro-L-arginine. Nitric oxide synthase inhibition did not attenuate the vasodilator responses evoked by either substance P. acetylcholine, vasoactive intestinal polypeptide or nitroprusside. The present data suggest that nitric oxide synthase activity is of importance both for basal nasal vascular conductance and nasal cavity volume in the pig in vivo. In contrast, nitric oxide synthase inhibition does not reduce the vascular effects of a variety of vasodilating agents, including capsaicin, acetylcholine and substance P.